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@ A tin coating Immersion solution and a coating process using ttie 

@ The invention provides an Immersion coating bath solution 
for depositing a tin coating on a bimetal bearing having one 
portion ttiereof composed of an aluminum base metal and 
another portion of the suiface thereof composed of a ferrous 
base, the solution having an acidic pH and comprising a water 
soluble stannous salt and a wetting agent The Invention also 
provides a process for depositing a tm coatfng on a bimetal 
bearing having one portkm thereof composed of an aluminum 
base metal and another portion of the surface thereof 
composed of a ferrous base comprising immersing the bearing, 
without prior fluoride activation of the surl^ thereof. In the 
above Immersion coating bath solution. 
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Description 

A TIN COATING IMMERSION SOLimON AND 

The present invention relates to the tin plating of 
bimeta] bearings containing aluminum alloys. More 
particulariy, the present invention relates to an 5 
immersion coating bath solution for depositing a tin 
coating on a composite bearing structure which has 
one surface composed of an aluminum base metal 
(l.e., aluminum or an alloy of aluminum) and another 
surface composed of a ferrous base metal) (i.e.. Iron 10 
or an alloy of iron) and to an improved process for 
depositing a tin coating on such bearings utilizing 
said immersion bath solution. 

As described In U.S. Patent 4,170,5^ the deposi- 
tion of a thin coating or plating of tin on tiie surface is 
of bearings composed of aluminum or aluminum 
alloys in order to Impart a pleasing appearance 
thereto or to provide corrosion protection therefor, 
or to provide a "rurvin' surface is well known in the 
art 20 

Specifically, It is common practice to apply a thin 
coating of tin to the surface of a bearing by means of 
eiectrodeposition to achieve such results. While this 
technique has met with success, there are certain 
Inherent disadvantages associated therewith. For 25 
example, an external electrical power source must 
t>e provided and the parts must be properly oriented 
In the plating batii in order to obtain a satisfactory 
deposit thereon, in addition, an eiectrodeposition 
technique also suffers from the fact that it is difficult 30 
to apply thin layers of metal to a structure having a 
complicated surface cortflguration. Accordingly, 
while this technique can find use as a means of 
applying a thin layer of tin to the surface of a bearing 
structure it suffers from certain inherent limitations 35 
due to the above-mentioned difficulty. 

Another well known technique for coating the 
surface of a bearing with tin Is the so-called 
immersion plating process. In this process, metal is 
deposited from Its salt on the surface of the bearing 40 
without the akJ of an outside source of electrical 
current or of chemical reducing agents. This process 
is especially appealing in that thin coatings of 
uniform thickness can be readily applied to a 
structure having a complicated surface configure- 45 
tion. Immersion tin plating t>aths are either alkaline or 
acidic. While both types of baths can be used to 
deposit tin on the surface of aluminum or aluminum 
alloy, none of the heretofore known baths can be 
used to satisfactorily apply a thin tin coating to a SO 
composite structure having one surface composed 
of an aluminum base metal and other surface 
composed of a ferrous base metal. Specifically, 
alkaline tin immerston t>aths do not coat both the 
aluminum and ferrous base metals, but only the SS 
aluminum base metal. In addition, the adhesion of tin 
to the aluminum base metal Is generally poor and 
tends to blister and peel. Various immersion acid tin 
plating baths have been used quite successfully to 
deposit a thin layer of tin on a structure which Is ail €0 
aluminum or an alloy thereof, however, when such 
plating baths are employed to apply a thin layer of tin 
to a composite structure having a surface composed 



A COATING PROCESS USING THE SAME 

of an aluminum base metal and another surface 
composed of a ferrous base metal, the tin deposit so 
obtained does not exhibit good adheston to both 
metaf surfaces. To overcome this problem, it is 
known in the art to apply tin to the surface of the 
aluminum base metal by immersion plating tech- 
niques and to apply tin to the ferrous base metal 
surface by eiectrodeposition. Obviously, this proce- 
dure is quite Involved and is to l>e avoided. If 
possible. 

Another well known technique for depositing a 
thin layer of tin on a surface Is the so-called contact 
plating technique. In this techrdque, the article to be 
tinned is usually in direct contact with a piece of tin 
or zinc In the solution. The contact process Is In 
effect an electrolytic method, with the outside 
source of currents being replaced by a galvanic 
couple. However, when conventional contact plating 
baths are utilized to apply tin to a composite 
structure having a ferous base metal surface and an 
aluminum base metal surface, the coating obtained 
on the aluminum base metal surface Is generally of a 
very poor quality. This is due to the fact tfiat 
conventional contact plating baths are designed to 
produce the desired coating on only the more noble 
metals. 

In U.S. Patent 4.170.525 tiiere is described and 
claimed a method of concurrently coating the 
surface of a composite bearing structure fiaving one 
portion of the surface area thereof composed of an 
aluminum base metal and another portion of the 
surface area thereof composed of a ferrous base 
metal with an adherent layer of tin base metal, 
comprising: 

contacting said composite structure with a 
mineral acid containing ions selected from the 
group consisting of fluoride tons, fluoride 
containing ions or mixture thereof to activate 
the surface of saki aluminum base metal; and 
Immersing saki composite structure In an 
aqueous plating bath containing a mineral add. 
a source of Ions selected from the group 
consisting of fluoride ions, fluoride containing 
ions or mixtures thereof and a source of 
stannous Ions with said stannous ions being 
present In an amount ranging from about 1 to 
about 75 grams per liter, for a period of time 
sufficient to cause tin to be deposited concur- 
rently on said aluminum base metal surface by 
the exchange of aluminum ions for tin ions and 
on said ferrous base metal surfece tsy means of 
a galvanic couple formed between said alu- 
minum base metal and said ferrous bas& metal. 
As will be noted, said patent specifically requires a 
pretreatment step of fluoride activation of the 
surface of said aluminum base metal t>efore immers- 
ing saki composite structure in an aqueous plating 
bath containing stannous ions which pretreatment 
step obviously increases the cost complexity of the 
plating process. 
According to the present Invention, there Is now 
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provided an immersion bath solution for depositing a 
tin coating on such bearings without the need for 
prior fluoride activation of the surface of said 
aluminum base metal and using less components 
than previously suggested by the prior art. 

The present invention also provides a process for 
depositing a tin coating on such a bimetal l^earing 
without prior fluoride activation of the surface 
thereof, and therefore constitutes a major commer- 
cial advancement over the process described and 
claimed in U.S. Patent 4.170,525. 

Thus, In accordance with the present invention, 
there is now provided an immersion coating bath 
solution for the pretreatment of a bimetal bearing 
having one portion thereof composed of an alu- 
minum base metal and another portion of the 
surface thereof composed of a fen^ous base metal, 
said solution having an acidic pH and comprising a 
water soluble stannous salt and a wetting agent 

The wetting agent used In the immer^on coating 
bath solutions of the present Invention are prefer- 
ably non-ionic such as those fonmed as the reaction 
product of ethylene oxide and nonylphenol and sold 
under the trademaric Tergitol NP-9 and Tergitol 
NP-10 as nonylphenol polyethylene glycol ethers. 
However, other non-ionic surfactants which are 
compatible with the immersion coating bath solution 
may also t>e utilized. Such wetting agents which 
include e.g.. octyl- phenoxy polyethoxy ethanol 
non-ionic wetting agents sold under the trademarks 
Triton X-16, Triton X-100 and Triton X-115 are well 
known in the art and therefore, will not be discussed 
herein in detaO. The concentration of the wetting 
agent in the solution is up to about 100 g/l and is 
preferably at>out 1-10 g/l. 

Said solution also preferably comprises an ackJ. 
such as sulfuric or sulfamic acid, to bring the pH of 
the solution within a range of about 6 to about -0.2 
and a solution having a pH range of about 4 to about 
0.5 Is especially preferred. 

While in U.S. Patent 4,170.525 it is stated that the 
immersion coating bath solution contains a source 
of ions selected from the group consisting of 
fluoride ions, fluoride containing ions or mixtures 
thereof, in fact in ail of the prefenred examples In said 
patent, the source of fluoride ions Is always fluoboric 
acid, tt has now been found that much superior 
results are obtained when the immersion coating 
bath solution further contains a source of fluoride 
ions other than fluoboric acid, such as ammonium 
bifluoride. potassium bifluoride, sodium fluoride, 
sodium silicon fluoride and nickel fluoride. 

Furthennore, while said Patent teaches the use of 
about 3-90 g/l fluoboric acid in the immersion 
coating bath solution, it has been found according to 
the present invention that even as llttte as 1-3 g/l of 
fluoride ions in the imnversion coating bath solution 
is sufflcient to achieve the desired effect and this is 
even without the prior fluorkie activation of the 
bearing. 

In U.S., Patent 4,192.722, there is described and 
claimed an aqueous aUcaiine stannate solution, 
suitable for both immersion and electrolytic plating 
of aluminum alloys with tin. particularly as an 
activation step prior to subsequently plating said 



alloys with other metals such as bronze, which for 
activating the 7029 and 7129 aluminum alloys 
provides an alk>wable transfer time between the 
activation bath and subsequent strike bath of at 
5 least 45 seconds, saki solution comprising: 

a) stannate values ^ected from the group 
consisting of sodium stannate, potasdum stan^ 
nate, and mixtures thereof; 

b) poiyhydroxyl carboxyDc ackl anion valuea; 
10 0) a hydroxyl compound selected from the 

group consisting of sodium hydroxide, potas- 
sium hydroxide, and rhixtures thereof, at free 
equivalent KOH levels of about 25 grams per 
titer of said solutkm. 
15 Said Patent further diseases and claims the 
induslori of a chelating s^ent such as trtsodlum 
hydroexyethyi ethylene (famine. 

As wQl be noted, however, said Patent is limited to 
an immer^on coating bath solution for plating 
20 aluminum alleys and does not teach or suggest an 
immersion coating bacth solution suitable for plating 
a btmetal bearing having one portion thereof com- 
posed of an aluminum base metal and another 
portion of the suriiace thereof composed of a ferrous 
25 b»ase. 

Furthennore. said solution Is alkaline In nature, 
thus rendering it unsuitable for use with the bimeteds 
of the present inveritton and further renderlr^ the 
stannate ions to a value of Sn-*-^ as opposed to the 

30 Sn*^ values of the immersion coating bath solutions 
of the present invention. 

The oontentration of stannous tons In the present 
Invention Is achieved by additions of stannous salts, 
such as stannous sulphate, stannous acetate or 

35 other non-halogen containing stannous salts. The 
concentrations Is not critical, but should be a 
minimum level to intttatfi the coating. The preferred ' 
concentration is between 10 g/L and 60 g/L of 
'Stannous Ions. 

40 An additional prefenBd component of the solu- 
tions of the present Invention is an organic acid such 
as an organic add selected from the group consist- 
ing of acetic, propionte, citric, tartaric, malilc, 
sucdntc and oxalic acid. 

45 Said organic ackt can also t>e substituted by a 
hydroxy group such as hydroxyacetic add and 
dlcaroxyllc adds are espedaUy preferred. SakI 
organic adds are preferably added in amounts of up 
to about 80 g/l. 

60 It has also been found ttiat the presence of a 
saccharide deri\»tive further Improves the proper- 
ties of the immersion coating t)ath solution and thus 
scdd solution also preferal^ contains a saccharide 
derivative such as glticose, mannose, galactose, 

55 arabinose, xytose, rilx>se, aplose, aldopentose, 
eiythrose. ttireose, glyceraklehyde. rtiamno^, fu- 
cose or fructose. 

SakI saccharide derivatiyea are preferably added 
In amounts of up to about 100 g/l. 

€0 The process and sohJtlop of the present invention 
are effective with all Uri^tar bearings containing 
aluminum alloys in which the aluminum content Is 
about 50Qfe and are especially preferred for use with 
an aluminum alloy selected from the group consist- 

65 ing of aluminum-tin-coppdr, alumlnum-silicon-tin 
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and aJumtnum-sillcorwnagnesium. 

The present Invention also provides a process for 
depositing a tin coating on a bimetal bearing ha>^ng 
one portion thereof composed of an aluminum base 
metal and another portion of the surfece thereof 
composed of a ferrous base, comprising immer^ng 
said bearing, without prior fhioride activalion of the 
surface thereof, in an immersion coatir^g bath 
solution having an acidic pH and comprising a water 
soluble stannous salt, and a wetting agent. 

Preferably said Immersion is carried out at a 
temperature of about 20° -40°C, for a period of 
about 1^ minutes. 

In order to get a good coating of tin on the 
bMnetai bearing the parts should be dean from ail 
organic contamination and the surface should be 
dean and active. The preparation of the surfece Is a 
simple process sequence, as follows:- 

1) Cleaning in allcaline solution (containing 
sodium carix>nate. sodium metasQIcate, some 
complexes, some detergents) for 1-3 minutes 
at temperatures up to 9(rc, or In acid deaning 
solution that contains 60-150 g/I H2SO4, 20-60 
g/l organic alcohols and polyalcohols. such as 
glucose, glycerime T.EA. etc., and a wetting 
agent for atiout 1-3 minutes at a temperature of 
about 40^*^0. and 

2) Immersion In the chemical tin solution of 
the present invention at operating temperature 
f6r1-3mins. 

In orderto get a white and adherent coating on the 
bi-metal bearing the t>earing is Immersed for the 
required time to achieve a deposit thidcness of 
0.1 - 0.6 microns. The final deposit thickness is 
achieved when all the pores of the coating are 
substantially filled and the chemical replacement has 
substantially ceased or the rate thereof Is very slow. 
The time achieve this thickness depends on the 
concentration of tin, concentration of other consti- 
tuents, operating temperature, and is typk»lly less 
than 3 minutes. 

While the invention will now be described in 
connection with certain preferred embodiments In 
the following examples so that aspects thereof ma^ 
be more fully understood and appreciated, it is not 
intended to limit the invention to these particular 
embodiments. On the contrary. It Is Intended to 
cover an altematives, modifications and equivalents 
as may be induded within the scope of the invention 
as defined by the appended claims. Thus, the 
following examples which indude preferred embodi- 
ments will serve to illustrate the practice of this 
invention, it being understood that the particulars 
shown are by way of example and for purposes of 
illustrative discusdon of preferred emisodiments of 
the present invention only and are presented in the 
cause of providing Is believed to be the most 
useful and readily understood description of 
preferred formulations as well as of the prindples 
and conceptual aspects of the invention. 

The following examples set for tin immersion 
coating bath solutions prepared and tested accord- 
ing to the present invention. 
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^EXAIMPLEI 
SnS04 20 g/Iit \ 
H2SO4 30 cc/lit / 
Tergitoi NP-10 2 g/lit 

pH«2 

"-'^ 

EXAMPLE 2 
Sn804 20 g/IIt 
H2SO4 30cc/lit 
Tergftol NP-10 2 g/lit 
Tartaric acid 40. g/lit 

pH = 0-1 

EXAMPLES 
SnS04 30 g/lit 
UREA 40 g/lit 
EOTA 38 g/lit 
Tartaric ackl 40 g/lit 
NH4HF2 5 g/Iit 
Glucose 40 g/nt 
Tergitd NP-10 0.5 g/lit 
pH = 0-1 

EXAMPLE 4 

SnS04 20 g/lit 
UREA 30 g/lit 
CKric acid 30 g/llt 
Qvadroi 30 g/fit 
NH4HF2 8 g/nt 
Glucose 30 g/lit 
Triton X-100 Z5 g/lit 
pH«1-3 

EXAMPLES 

SnS04 20 g/ilt 
H2SO4 10 cc/nt 
Tartaric Ackl 30 g/lit 
KH4F2 3 g/nt 
Triton X-100 2.5 g/Ut 
pH = 0-1 

EXAMPLES 

SnS04 25 g/m 
Tartaric Add 50 g/nt 
KHF2 2 g/nt 
Glucose 40 g/lit 
Triton X-100 2 g/lit 
CUSO4 0.5 g/ilt 
pH = 1-2 



60 



\7 

5nS04 15 g/lit 
NiS04 7 g/lit 
Citric Acid ^ g/llt 
Tartaric add 20 g/lit 
NH4HF2 2 g/lit 
NP-10 2 g/lit 
Fructose 40* g/llt ^ 
Urea ^ g/nt 
gH « 1-2 

EXAMPLES 

SnS04 20 g/lit 
Citiic add 30 g/lrt 
Tartaric acid 10 g/lit 
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KHFz 2.5 g/lH 
Galactose 30 g/lit 
MnS04 1 g/lit 
Triton x-100 1.6 g/lit 
pH ^ 1-2 

EXAMPLES 

SnS04 20 g/lit 
H2SO4 50 g/lit 
Tartaric acid 40 g/lit 
Glucose 40 g/Ilt 
KHFz 5 g/lit 
NP-10 1 cc/llt 
Triton x-100 2 cc/Itt 
CUSO4 0^ g/lit 
pH-0-1 

EXAMPLE 10 

SnS04 20 g/lit 
H2SO4 60 g/llt 
NP-10 2 cc/lit 
KHF2 6 g/Bt 
pH = 0-1 

All of the at)ove solution provided a white, 
adherent tin coating having a thickness of 0.1 - 0.6 
microns on bimetal bearings immersed therein. 

The fbllowtng example describes a tin-plating 
process according to the present invention: 

EXAMPL£11 

An aluminum alloy bearing confbmiing to SAE 
standard J460e and containing 7BJ3^ aluminum and 
200M1 tin is first placed In an add cleaner that 
contains 60 gr/l IH2SO4. 40 g/l glucose and 15 g/1 
triton X-100 for 2 min. at a temperature of 50** C. The 
part is then rinsed In cold running water for 1 mIn. 
The bearing is then placed in the tin Immersion 
coating bath solution of example. 9. for 2 min and 
dried. The resulting bearing has a uniform, adherent 
coating of about 0.4 microns. 

EXAMPLE 12 

Repeating the procedure of Example 11 with 
Immersion of a cleaned bimetal bearing In the 
immersion coating bath solution of example 9 for 
only 30 seconds nevertheless resulted In a bearing 
having a unlfonn adherent, white coating of about 0.1 
micron. 

EXAMPLE 13 

Repeating the procedure of Example 11 with 
Immersion of a cleaned bimetal bearing In the 
immersion coating bath solution of example 10 for 
one minute resulted In a k>earing having a uniform, 
adherent white coating of about 0.2 microns. 

COMPARATIVE EXAMPLE 14 

Repeating the procedure of Example 13 however 
substituting HBF4 for KHF2 in the solution of 
Example 10 and in sufficient amount to provide the 
equivalent amount of fluoride ions in solution 
resulted in a coating which was grey In color and 
non-adherent. 

It will be seen from the foregoing that the 
immersion coating bath solution may contain minor 



amounts of other metal Ions, in particular Cu**"^, 
Ni"*"*", Mn"*"*" or Co'*"*', for example up to about 15 g 
CU++. 30 g Ni++. 20 g lfi!n++, 15 g Co++ or- 
mixtures thereof 

5 It will be evident to ttiose skffied in the art ttiat the 
invention is not limited to the detais of the foregoing . 
IHustrative examples and that tiib present Inyemton 
may be embodied In otiter specific forms wi^out 
departing from the essential attributes thereof, and It 

10 Is therefore desired that the present embodiments 
and examples be considered In all respects as 
illustrative and not restrictive, reference being made 
to the appended claims, rattier ttian to the foregoing 
description, and all changes wNch come wtttiln the 

16 meaning and range of equivalency of the claims are 
therefore Intended to be embraced therein. 



20 Claims 

1. An Immersion coating bath solution for 
depositing a tin coating on a bimetal bearing 
having one portion thereof composed of an 

29 aluminum base metal arid arKslher portion of the 
surface thereof composed of a ferrous base 
metal, said solution having an acidic pH and 
comprising a water soluble stannous salt and a 
wetting agent 

30 2. An Immersion coating bath solution ac- 
cording to Claim 1, comprising an acid to bring 
the pH of the solution viitthln a range of about 6 
to about -0.2. 

3. An immersion coating bath solution ao- 
35 cording to Claim 1. haying a pH of about 4 to 

about 0.5. 

4. An Immersion coating t>ath solution ac- 
cording to any one of Claims 1 to 3 further 
comprising one or more of the foilowlrtg: 

40 (a)NaHF2.KHF2,NH4.HF2.KForNaFor 
another source of fluoride Ions other than 
fluoroborteadd.; 

(b) glucose or fructose or another 
saccharide , derivative optionally In an 

45 amount of 1^ to lOOg/l; 

(c) a caffooxyllb add optionally sub- 
stituted by a hydroxy group or another 
organic add; or 

(d) minor amounts of Cu++, NI++, 
so Mn"*"*". Co** e.g. up to about 16g Cu++ 

Ions, 30g N1++ ions, 20g Mn++ Ions, 15g 
Co* Ions, or mixtures thereof. 

5. An Immersion coating tath solution ac- 
cording to Claim 4 wtu9|reln said organic aictd Is 

55 acetic, propionic or dtrtc add. or tartaric, mamc. 

sucdnlo or oxalic add or another dlcart>oxyttc 
add optionally substituted by a hydroxy group. 

6. An Irhmerslon coating bath solution ao- 
cordlng to any one of Claims 1 to 5 wherein said 

60 wetting agent is a nonyti^henyl polyethylene 

glycol ether or another non-lonic wetting agent, 
arKl/or said tin salt Is stannous sulphate or 
stannous acetate, and/or the sdutlon optionally 
comprises l>etween about 10 and 60 g/1 tin 

65 Ions, and/or said aluminum alloy Is aluminum- 
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tin-copper, aluminum-siGcon-tin or aluminum- 
sfilcorv- magnesium. 

7. A process for depositing a tin coating on a 
bimetai bearing having one portion thereof 
composed of an aluminum base metal and 5 
anotfier portion of the surfiace thereof corn- 
posed of a fen-ous base metal, comprising 
immersing said bearing, without prior fluoride 
activation of the surface thereof, in an immer- 
sion coating bath soiutfon comprising a water 10 
soluble stannous salt and a wetting agent said 
solution having an acid pH. 

8. A process according to Claim 7 wherein 
said Immersion is carried out at a temperature 

of about 20*'-40''C and/or said Immersion is IS 
carried out fbr a period of about 1-3 minutes. 

9. A process according to Claim 7 wherein 
said bearing is subject to add cleaning prior to 
Immersion In said solution, said acid cleaning 
solution optionally comprising 60-150 g/1 20 
H2S04. 20-60 g/1 glucose and a non-ionic 
wetting agent and/or the cleaning is performed 

for about 1 to 3 minutes at a temperature of 
about 40*-80"C. 

10. A process ^xording to Claim 7 wherein 2S 
the immersion coating bath solution Is as 
defined in any one of daims 2 to 6. 

Claims for the following Contracting States: ES. 

1 . A process for depositing a tin coating on a 30 
bimetal bearing having one portion thereof 
composed of an aluminum base metal and 
another portion of the surface thereof cottf 
posed of a fen'ous base metal, comprising 
Immersing said bearing, without prior fluoride 35 
activation of the surface thereof, in an immer- 
sion coating bath solution comprising a water 
soluble stannous salt and a wetting agent said 
solution having an acid pH. 

Z A process according to Claim 1 wherein 40 
said immersion Is canied out at a temperature 
of about 20^-^C and/or said bnmersion is 
carried out for a period of about 1 -3 minutes. 

3. A process according to Claim 1 wherein 

said bearing Is subject to acid cleaning prior to 45 
immersion In said solution, said add deaning 
solution optionally comprising 60-150 g/1 
H2S04. 20-60 g/1 glucose and a norHonIc 
wetting agent and/or the cleaning is performed 
for about 1 to 3 minutes at a temperature of 50 
about40*-60^C. 

4. A process as daimed in any one of Claims 
1-3 wherein, said Immersion coating bath 
solution comprises an acid to bring the pH of 

the solution within a range of about 6 to about 55 
-0.2. 

5. A process as claimed in any one of Claims 
1-3 wherein said Immersion coating bath sdu- 
tion lias a pH of about 4 to about 0.5. 

6. A process as claimed in any one of Claims 60 
1-3 wherein said Immersion coating bath sdu- 

tion further comprises one or more of the 
following: 

(a) NaHF2. KHF2. NH4, HF2. KF or NaF or 
another source of fluoride ions other than 65 



fluoroboricadd; 

(b) glucose or fructose or another 
saccharide derivative optionaDy In an 
amount of up to 100g/l; 

(c) a cartwxylic add optionally sub- 
stituted by a hydroxy group or another 
organic add; 

(d) minor amounts of Cu+"*', Ni+*. 
Mn++, Co++ e.g. up to about 15g Cu++ 
Ions. 30g NI++ Ions. 20g Mn++ ions, 15g 
Co+ + Ions, or mixtures thereof, 

7. A process as claimed in Claim 6 wherein 
said organic add is acetic, propionic or citric 
add or tartaric, mailic. sucdnic or oxalic add or 
another d]carbO)^ic add optionally substituted 
by a hydroxy group. 

8, A process as claimed any one of Claims 1-7 
wherein said wetting agent is nonylphenol 
polyethylene glycd ether or another non-ionic 
wetting agent and/or said tin salt is stannous 
sulphate or stanrious acetate, and/or the solu- 
tion optionally comprises between about 10 and 
60 g/1 tin Ions, and/or said aluminum alloy is 
aluminuin-tin-copper^ aluminum-silicon-tin or 
alumtnum-siDcon-magnesium. 
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